The Weyl semimetal (WSM) is a novel topological gapless state with promises exotic transport due to chiral anomaly. Recently, a family of nonmagnetic WSM candidates including TaAs, NbAs, NbP etc is confirmed by first principle calculation and experiments. The TaAs family are reported to display the large unsaturated magnetoresistance (XMR), which have not yet been explained.
Gapless topological phases, especially the Weyl semimetal(WSM), have attracted much interest 1, 2 . Recently, TaAs-family materials have been proposed as possible candidates for realizing the WSM 3, 4 . TaAs is a kind of nonmagnetic material with preserved time reversal symmetry (TRS) and broken inversion symmetry (IS), and unlike previously proposed pyrochlore materials 5 , its lattice structure satisfies a C4 rotation symmetry. According to the ab initio calculation 3, 4 , its Fermi surface is made up of 12 pairs of Weyl nodes, of which four pairs with tiny hole pockets (about 2 mev) are located near σ point in the k z = 0 plane and the other eight pairs with electron pockets are located symmetrically in the k z = 0 plane.
The exotic surface state of TaAs, the Fermi arc, has also been observed experimentally by ARPES [6] [7] [8] [9] [10] . At the same time, its reported by several experiments on the transport property of TaAs, NbAs, NbP 11-13 that these candidate materials for WSM all show large unsaturated behavior of magneto-resistance (MR). To our knowledge, this near-linear behavior of MR in high magnetic field has not been theoretically explained up to now.
In Fig 1d, 21 . In this paper, we will generalize the EMT to systems with chiral anomaly and theoretically investigate the MRs dependence on the angle between the magnetic field and electric field.
For Weyl semimetal, the total current includes two parts: the normal current j n , and the anomalous current j a . Thus total current j could be described by
Where the first term is normal current, sigma is the conductivity, the second term is the anomalous Hall effect, where b is the momentum seperation between two Weyl modes,and the last term is known as the chiral magnetic effect and ∆µ is chiral energy shift. The last two terms are general anomalous current induced by chiral anomaly 2 . The last term chiral magnetic effect is subtler and vanishes at equilibrium 2,22 , but we could charging it with the external parallel magnetic field and electric field 2 , and the chiral current j ch could be obtained by
Where γ =
, τ i is the intervalley-scattering time between two Weyl nodes, g( F )is the density of state at Fermi surface. The chiral energy difference is proportional to chiral anomaly E ·B by charging, and the corresponding calculation are summarised in supplementary. And the total current then could be reduced in form j = σ (t) E , and the components of total conductivity are defined by
where b η is the redefined anomalous Hall conductivity (which is small than a quantum conductivity). In general, the total conductivity σ (t) does not satisfy Onsager reciprocal relations due to the second term violates the time-reversal symmetry. The first term normal conductivity could be obtained by the effective-medium approach,when the intra-node scattering τ is considering far greater than inter-node scattering τ i .
For Weyl semimetal candidates TaAs, eight pairs electron pockets and four pairs tiny hole pockets 3 are simply considered as two bands model with the carrier concentration
Therefore, the electron (hole) band conductivity in magnetic field is given by
Where µ n , µ p are electron-pocket and hole-pocket mobility at zero magnetic field. The effective medium theory 16 yields a self-consistent equation for effective normal conductivity,
Here, δσ i = σ i − σ and Γ is an ellipsoidal depolarization tensor which depend on the resulting conductivity. Thus, the total conductivity is combined the normal conductivity and the anomalous part in Eqs.3, then the magnetoresistance M R = ρxx(H)−ρxx(0) ρxx(0) and the
First, we consider that H is perpendicular to E and then the total current have no the contribution of chiral anomaly. For WSM, the anomalous Hall conductivity is negligible due to |b| << σ xy , then the total current equals to the normal current approximately within the EMT. In Figure 2a , we assume that σ 0,n = σ 0,p , µ = µ n = µ p , then n=p. The magnetoresistance MR is as a function of magnetic field H at difference mobilities from 5×10 Figure 2a . We find that the power law of MR at fixed conpensation n=p tends to square dependence at high magnetic field, where the scaling α is 1.8 at high perfect compensation p/n = 1 , the MR emerges a peak at high H due to charge resonance.
When µ p is away from µ n , then the MR is off-resonance and drops down quickly. Figure 2 shows that the square MR of carrier compensation within two-band model is the limit value of EMT at high mobility and fixed n=p.
Next, we apply the EMT to the magnetoresistance of WSM candidates. From the experimental estimation n > p, µ n > µ p for TaAs family 11 , the resonance condition is definitely unsatisfied. For simplicity, we normalized the electron-pocket conductivity σ 0,n = enµ n = 1 and settle µ n = 10 5 cm 2 V −1 s −1 , then we study two cases: (i) at fixed µ n = µ p , and varying p/n ; (ii) at fixed p=n, and varying µ n /µ p . We plot the calculating results with EMT in Figure 3 . Figure 3a and 3b show the reduced resistivities ρ xx and ρ xy as a function of magnetic field at different ratios of carrier density p/n . As p/n decreasing, the scaling α at high magnetic field then decreases, correspondingly. Moreover, the power law of ρ xx is still square (α ≈ 2) at low magnetic field. The scaling changes from a parabolic to a less-linear dependence with a crossover manner characterized by a turn-on magnetic field H*. The H* and the scaling α at high magnetic field as a function of p/n are shown in Figure 3c . The turn-on magnetic varies roughly in the range from 1T to 10T, which are qualitatively consistent with the recant experimental data 11 on TaAs, which the H* varies from 0.5T to 6T at different temperature. The corresponding power law at high magnetic field change from .5 to 1.5 without saturation. The quasi-linear power law is around at the ratio p/n = 0.9. The
Hall resistivity ρ xy in Figure 3b shows electron-type doping consistent with our assumption n > p.
For case (ii) with same carriers concentration n=p, Figure 3d and 3e show ρ xx and ρ xy as a function of magnetic field at different ratio of mobility µ n = µ p . The resistivity ρ xx shows the power law α decrease with the mobility ratio, which are the similar asymptotic behavior in Figure 3a . The turn-on H* and scaling as a function of the mobility ratio µ n = µ p are shown in Figure 3f , which confirm the same power law with variation of p/n. The slight difference of in Figure 3a and 3d is that the power law at low H decreases with the descending of mobility ratio, keeps no square any more. The Hall resistivity ρ xy in Figure 3e show hole-type doping characterization, even at fixed n=p.
Finally, we investigate the angle dependence of magnetoresistance of Weyl semimetals.
When the magnetic field H is parallel to electric field E, the the total conductivity could reduced to σ (t) = σ 0 + γH 2 , where σ 0 is the conductivity at H=0. Therefore, the negative magnetoresistance induced by chiral anomaly is given by
In general case for the angle θ between H and E, we consider the contribution of vertical magnetic field component H sin θ to the normal conductivity part within the EMT, and the contribution of the parallel component H cos θ to the anomalous conductivity 23 . In Figure   4a , we show the chiral energy difference ∆µ between two Weyl nodes could be charged by chiral anomaly. Figure 4b show the magnetoresistance with normalized σ n,p = 1, µ n,p = of carrier compensation, we could give an explicit expression for the total conductivity
Where µ = γ/σ 0 is the effective mobility. The magnetoresistance transition could be obtained by
∂M R ∂H
= 0 . We need solve the EMT self-consistent equations for the general cases when the carrier compensation condition is unsatisfied (i.e. n > p, µ n > µ p ). For experimental realization on TaAs family, however, the anomaly-induced negative magnetoresistance has to be carefully measured because it is much smaller than the giant unsaturated PMR as a angle-dependence background. The parameter δ 1 shows that the negative MR is not easy to detected in experiments.
In conclusion, we extended the effective medium theory into Weyl semimetals with chiral 
